The aim of this article is to present theoretical aspects to the R&D internationalization process and its reasons together with the R&D internationalization case study of a Polish enterprise Comarch. The article consists of a theoretical part discussing the essence, forms and reasons of R&D internationalization; a methodical part presenting research methods and measures for determining the degree of R&D internationalization; and a practical one in which the R&D internationalization process in a Polish IT enterprise Comarch has been presented. This process is still going on -the company is setting up R&D branches abroad (in Germany, Austria, Switzerland and France), has started research cooperation with foreign science centres, taken over foreign companies or participates in research syndicates in order to implement projects from the EU's Framework Programmes. The analysis of the Comarch case was a part of the research conducted by the author of the present paper in 2011 on the R&D internationalization process implemented in Polish enterprises.
introduction
The process of internationalization (i.e. making economic activity international) results in taking up economic activity by an enterprise in different sectors outside a country. It is a process of broadening companies' economic activity (on a national level) to foreign markets.
The internationalization of R&D activity, which is a part of the internationalization process and regards R&D, has evolved in recent years. The following factors have contributed to this phenomenon: growing specialization in a global value chain, globalization of markets (connected with technological progress enabling the division of a production process of a product into numerous, consecutive stages usually held in different countries), rapid development of ICT, internationalization of science, international activity of scientists or the integration of developed and developing economies (China, India).
The analysis of literature on the R&D internationalization indicates that as far as the implementation of the aforementioned process by Polish enterprises is concerned, hitherto published research findings relate to the process only partially. This stems from the novel character of issues referred to in the present paper as well as the lack of comprehensive methodology for the R&D internationalization.
The article sheds light on the essence of the R&D internationalization process, its reasons, and measures to be adopted for determining the degree of the R&D internationalization in enterprises. It presents the findings of research conducted by the author on the R&D internationalization in a Polish enterprise Comarch.
Research and Development activity -definition
R&D involves creative activity, taken systematically, in order to increase knowledge (on man, culture and society) and use this information to develop new products. The creative activity consists of three kinds of research: basic research, applied research and experimental development 1 .
Basic research aims at revealing new regularities, truths, rules, laws of science. It is based on property, structure and dependence analysis. The research is experimental or theoretical and can be oriented or not (so called pure). Basic pure research contributes to science development and results from researcher's own interests. The research has no particular aims imposed and, consequently, is not a part of innovation activities. On the other hand, this research usually leads to the emergence of new laws and scientific theories. The outcome of the research has normally no trade value and can be found in publications and lectures but it may lead to applied research.
Basic oriented research has one aim: creating wide knowledge basis which can help solve problems or take advantage of opportunities, both existing as well as the anticipated ones. The research is usually conducted in a higher education sector and -to some extent -on a government and self-government level.
Applied research often uses the outcome of basic research but the work is original and aims at getting new knowledge. This research, however, has particular practical aims, which distinguishes it from basic research. The outcome of applied research leads to the emergence of inventions which are often tested in laboratories or as prototypes. The outcome is often protected by a patent or kept secret.
Experimental development, which is based on constructing, making projects and experimenting, applies existing knowledge acquired from research activities or practical experience. The knowledge is exploited while making new or improving existing materials, appliances, products, processes, systems or services (including the preparation of experimental prototypes or pilot systems). This category does not exist in humanities. In social sciences experimental development can be referred to as a process of moving knowledge (acquired during research) to operational programmes, including "demonstration projects", initiated to carry out tests and evaluations 2 .
An innovation element and the elimination of scientific and/or technological uncertainty distinguish R&D activity from other activities, i.e. the solution of a problem is not an obvious consequence of the previous state of knowledge.
internationalization of R&D -theoretical aspects and reasons
Broadly speaking, the process of the internationalization of R&D involves -apart from opening R&D centres abroad -international cooperation in a research network, technological as the key to the growth of an enterprise. Doing research in enterprises was very centralized because companies wanted this activity to stay under direct control of the board.
Within the last two decades the R&D internationalization strategy of transnational corporations and the reasons for taking up such activity have changed. The change generally consists in a transition from an "exploitation" model, brain drain to cooperation in developing knowledge and skills. In the 1970s and 1980s of the previous century the main factor of the location of a R&D branch in a foreign developed country was adjusting products and services to conditions of that country. Since the 1990s internationalization has been a consequence of production and sale globalization, and its main aim is the access to new knowledge.
As far as markets (i.e. home market and external market abroad) are concerned, there are four kinds of processes of R&D internationalization. A traditional approach to the internationalization process refers to the relocation of R&D activity from one developed country to another developed country, which took place in the 20th century. A modern approach, in contrast, focuses on the relocation of R&D activity to developing countries. The patterns of internationalization are presented in a Table 1 . There are many reasons why R&D activity is located abroad. They depend on different factors, both in a home country as well as a host one, such as the country's development level, technological and education level, the height of barriers to enter and exit. The reasons are also connected to the type of enterprise activity, its financial and HR situation, as well as its strategy, vision and mission. There are also factors connected with the international environment (membership in international organizations, trade contracts etc.). Thus, the factors can be considered on an international, state (local) and organization's level.
There are the following factors of the R&D internationalization of multinational The conducted research shows that when it comes to opening a research department abroad (R), the supply factors really matter, i.e. quality, quantity and the specialization of a science centre
6
. The most important factors are the proximity of local universities and science parks as well as innovation centres. On the other hand, the decisions on the location of development projects (D) depend on demand factors. Table 2 shows the outcome of the research. It is often the case that the differences between a research and development work are slight.
methods and measures for determining the degree of R&D internationalization
Dynamic development of R&D internationalization is hardly reflected in the methodology for dealing with the phenomenon. International organizations such as OECD, UNCTAD and UE have already noticed the importance of the process. Nevertheless, the existing principles and system of statistics, science, technology and innovation do not enable one to measure the phenomenon with precision. Development of methodology for the R&D internationalization is one of major challenges.
The analysis of the literature on the R&D internationalization indicates that, as far as the implementation of the aforementioned process by Polish enterprises is concerned, hitherto published research findings relate to the process only partially. This stems from the novel character of issues referred to in the present paper as well as the lack of comprehensive methodology for the R&D internationalization. The following 15 measures may be adopted for determining the degree of the internationalization under discussion: It should be noticed that a number of aspects to the internationalization of R&D activity do not have directly measurable characteristics (e.g. reasons behind internationalization, barriers to internationalization), which hinders statistical analysis of these aspects. Therefore, research on the process of internationalization is based on qualitative methods such as questionnaire survey, face-to-face interview and case study.
internationalization of R&D activity exemplified by comarch -research findings
The analysis covered two groups of enterprises. Source of capital was a distinguishing criterion. The survey examined companies with 100% Polish capital and enterprises with 100%
foreign capital (transnational corporations).
The analysis involved two stages. The first one was aimed at identifying transnational corporations that have opened their R&D centres in Poland (X-XII 2010). Fifty-seven entities have chosen Poland as a location. The second stage was a questionnaire survey examining two groups of companies (the second half of 2011). Questionnaires were sent via e-mail to 94 transnational corporations and 102 Polish enterprises 9 . All in all, 33 transnational corporations sent back the filled-in questionnaires (i.e. 35% of selected firms). As for the Polish enterprises, 40 responded to the author's request (i.e. 39% of selected firms).
In order to supplement questionnaire data and provide a complete image of the R&D internationalization in enterprises, face-to-face interviews were held in some cases to shed some light on the aforementioned process. Information collected in such a way laid a foundation for a number of case studies 10 .
The article is aimed at presenting one case study, namely the process of the R&D internationalization implemented in Comarch enterprise. Thanks to such a procedure, even if a product is tailored to the needs of a particular client, a part or the whole software/code can be used to the preparation of a standard program. Consequently, the profitability of individual contracts is higher and there are more clients. The R&D strategy is thus based on investing in repetitive products. There are also 'turnkey solutions', in which, however, a repetitive product (e.g. ERP system) it very often their basic part.
The way of conducting research is as follows: R&D units for particular research purposes are created and their only aim is to implement R&D projects. The units are divided into responsibility centres/subcentres, in which individual projects are developed. Such approach enables the experts to follow the progress quickly, monitor both the outcome as well as the incurred R&D costs.
Since 2005 Comarch has been intensively developing its R&D activity on a corporation level. New structures have been created, which made it possible to effectively gain resources for development from the EU. The enterprise has also entered an advanced stage of R&D internationalization through opening its research centres outside Poland. At the moment Comarch has 15 R&D centres (CBR) in Europe, the biggest of which operates in Cracow. German, Austrian and Swiss markets are of key importance for the company since almost 30 per cent of its turnover comes from these countries. Opening a R&D centre here aims at adapting the company's solutions to the market needs.
In order to increase a synergy effect in the research network, Comarch's R&D centres carry out innovation projects together: in 2010 there were 45 projects both in Poland and abroad.
The most important are:
-semiramis project (a key product of a German company SoftM Software und Beratung The enterprise has also been implementing 13 projects financed partially from the There are 1106 persons employed in the Comarch R&D centres, which is an exceptionally high number.
The degree of R&D internationalization in Comarch, which has opened R&D centres both in Poland and abroad, is high (53%). In other words, the enterprise has located its R&D activity not only in the mother country but all over Europe. More than a half of the Comarch R&D centres are located outside Poland. Table 6 presents conclusions drawn from the SWOT analysis based on the research. 
conclusions
The 21st century has intensified changes on the market, which made entrepreneurs introduce changes into innovation models. Due to global competition, a short cycle of product life and technological progress, the innovation process has become more expensive and riskier.
This, consequently, forced the entrepreneurs to share their R&D risk and cooperate with other enterprises and organizations. In search of new sources of knowledge and innovations enterprises locate their R&D centres outside mother countries, all over the world.
There are many reasons why R&D activity is located abroad. It depends on different factors, both in a home country as well as in a host one, such as the country's development level, technological and education level or the height of barriers to enter and exit. The reasons are also connected with the type of the enterprise's activity, its financial and HR situation, as well as its strategy, vision and mission. There are also factors connected with the international environment (membership in international organizations, trade contracts etc.). Thus, the factors can be considered on an international, state (local) and organization's level.
Research on the R&D internationalization is complex. This article presents the author's original set of measures for determining the degree of the R&D internationalization. Certain aspects to the process do not have measurable characteristics, due to which the research is based not only on quantitative but also qualitative methods (a questionnaire survey, a case study).
The analysis of Comarch case indicates that since 2005 the company has been very intensively developing its R&D activity on a corporation level. The enterprise has also entered an advanced stage of the R&D internationalization through opening its research centres outside
Poland. Comarch has 15 R&D centres in Europe, the biggest of which operates in Cracow.
To summarize, the process of the R&D internationalization in Comarch is ongoing and involves: opening the R&D branches abroad (Germany, Austria, Switzerland and France), research cooperation with foreign scientific centres; taking over foreign companies or participation in research syndicates in order to implement projects from the EU Framework Programmes.
We can assume that the R&D internationalization both in Poland and in the world will be growing. This is mainly because the innovation creation paradigm ( 3 IBM has had a research laboratory in Switzerland since 1956.
4 Ronstadt (1976), pp. 7-24; Lall (1979), pp. 313-331; Mansfield, Teece, Romero (1979), pp. 187-196 . 5 Li, Kozhikode (2009) Niosi, Bellon (1994 ), pp. 173-197. 8 OECD (2005 . 9 Questionnaires were sent, among others, to transnational corporations ranked among the biggest R&D investors in the world, Polish enterprises ranked among the biggest R&D investors in Poland in 2010, and Polish enterprises ranked among the most innovative entities in Poland in 2010. 10 Research on the process of R&D internationalization in Polish enterprises has not been conducted in Poland so far.
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